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MILLING PRODUCTION SECTION 


Observations of Kuropean 
Flour Milling 


By Julius Jurkow 


Sheridan (Wyo.) Flouring Mills, Ine. 


Several gentlemen connected with 
U.S. milling concerns have in the 
last few years reported on their trips 
abroad, undertaken for the purpose 
of studying methods and practices 
of the milling and related industries 
in the several countries visited. Un- 
like these journeys my own trip to 
Europe in the late summer of 1953 
was made primarily for the purpose 
of revisiting my boyhood 
and relatives and friends in Austria 
and Germany. It was, of course, only 
natural that I should not fail to call 
on millers and bakers and to inspect 
mills and bakeshops when invited to 
do so 


scenes of 


Most of my time abroad was spent 
in Austria, where there are rela- 
tively few large mills, but a large 
number of small merchant mills 
which are so located as to make 
use of the water power of the nu- 
merous steadily flowing rivers. While 
formerly they were hard pressed by 
the competition of the large Hun- 
garian milling concerns, their eco- 
nomic status took a decisive turn 
for the better following the parti- 
tion of the Austro-Hungarian mon- 
archy at the conclusion of World 
War I 

These small mills grind principal- 
ly the domestically produced wheat 
and rye with which are blended vari- 
ous percentages of so-called “qual- 
ity grain,” in the case of wheat, 
chiefly U.S. hard winter No. 2 and 
No. 3 and Manitoba No. 4 and No. 5 

All grain imports are handled 
through a government agency or- 
ganized for the purpose, and the 
grain is allotted by it to individual 
mills. There is considerable interest 
on the part of millers in procuring 
as much as possible of this quality 
grain, especially wheat, which is an 
essential component of the mill mixes 
if the resultant flour is to satisfy 
the exacting demands of the highly 
developed bakery trade 

The mills are required to accept 
the quantities of imported grain al- 
lotted them at a flexible premium 
over the fixed price of the domestic 
product, and no deduction is al- 
lowed for the varying amounts of 
dockage content. One of the principal 
and certainly justifiable complaints 
of the millers is that the “quality 


premium” is charged not only for the 
clean grain but also for the dock- 
age. Another complaint of millers 
and bakers has to do with the qual- 
ity of Canadian rye which is claimed 
to have a harmful effect on the qual- 
ity of the bread, even when mixed 
with domestic rye in portions as small 
as 20%. 
Millers’ Meeting 


I had an opportunity to attend a 
millers’ meeting in Vienna where 
these and other problems of the in- 
dustry were discussed. There was a 
spirited debate on the subject of 
whether or not to submit for con- 
sideration by the legislature a pro- 
posal for the limitation of the annual 
flour production to the volume of the 
foreseeable demand and allotment 
to each mill of its proper share 
thereof, based on past sales records. 
Opinions on the merits of the propo- 
sition were apparently too divided 
to warrant any hope for organized 
support. 

The meeting was held in the build- 
ing of the Austrian Trade Assns. 
Beside a number of other facilities, 
there is in this building a_ well 
equipped cereal laboratory, main- 
tained by membership of the millers 
association and in charge of a director 
and two assistant chemists. The 
equipment consists of the various 
dough testing devices such as farino- 
graph, fermentograph, extensograph, 
amylograph and gluten washing ma- 
chines, as well as standard apparatus 
for determination of moisture, ash, 
protein and maltose values in addi- 
tion to experimental milling and bak- 
ing equipment 

It is a characteristic of the Aus- 
trian diet that it contains a smaller 
portion of potatoes than that of most 
European countries. The difference 
in carbohydrate intake is made up in 
large measure by a great variety 
of noodles, dumplings and related 
foods for the production of which 
a coarse, granular flour of a high 
degree of purity is preferred. It is 
for this reason that even the small- 
est mills use at least one middlings 
purifier, and it is remarkable what 
a good job of milling some of them, 
employing a non-continuous or batch 
method, are able to perform with 


the scanty amount of machinery at 
their disposal 

At the Vienna trades fair, in prog- 
ress at the time, there was a section 
devoted to flour and feed mill ma- 
chinery and cereal laboratory equip- 
ment. Exhibits comprised various 
types of grain cleaning machinery, 
including combination wheat wash- 
ers in small capacity sizes and a 
complete line of indent cylinder sepa- 
rators, the latter a product of a lo- 
cal manufacturer. There were sev- 
eral stands of roller mills featuring 
automatic control of grinding pres- 
sure and of engagement and disen- 
gagement of feeder and grinding 
rolls. Another type of roller mill on 
exhibit, of German manufacture, is 
specially designed for middlings re- 
duction and consists essentially of a 
pair of smooth rolls operating with- 
out differential and below them a 
single corrugated roll working 
against a concave segment. The ad- 
vantages claimed for this type of 
machine are cooler grinding and a 
reduction in the number of required 
middlings reductions, of special in- 
terest in the case of batch mills. 

Another machine, of unusual de- 
sign, was a sifter with circular sieve 
channels in square frames. The sieve 
cover is curved downward to form 
a slightly concave trough and the 
corners of the frames accommodate 
the vertical passages. Brushes at- 
tached to a ring which is rotated 
around the center by the motion of 
the sifter serve as cloth cleaners, 
and scrapers attached to the bot- 
tom of each brush block convey the 
throughs to the proper outlets. While 
it appears that this design presents 
an unfavorable ratio between dimen- 
sion of frame and area of bolting sur- 
face, it is nevertheless a favorite 
with Austrian millers because the 
circular channels with concave sieve 
cover, transporting the load without 
employing the usual carrier scoops 
of conventional makes of European 
sifters, are claimed to produce a 
better stratification, the impurities 
tending to concentrate in a narrow 
ridge which rides the center of the 
load. This is said to have a bene- 
ficial effect on the purity of the 
granular flour already referred to. 

There was also a section exhibit- 


ing bakery equipment which, how- 
ever, would go beyond the intended 
scope of this article to describe. 
However, in visiting bakeries in vari- 
ous localities, I could not help but 
observe a marked improvement over 
former times as concerns mechaniza- 
tion and sanitation. In nearly every 
case the owners were proud to show 
and explain their shop arrangement 
and equipment. Of special interest 
to me were some ingeniously con- 
ceived devices used for forming the 
breakfast horns (kipfel) and kaiser 
rolls which are consumed in large 
quantities. It used to be claimed 
that these operations would defy any 
attempt at mechanization and al- 
ways remain manual, the most dif- 
ficult trade tricks for apprentices to 
learn. Evidently, progress is not 
stopped by this sort of inhibition. 


Visited Mills 


I had intended to visit some mills 
in which the pneumatic system of 
conveying mill streams is used, but 
there were not any located in or near 
Vienna, as far as I could ascertain. 
Later, in the western part of Aus- 
tria and in Western Germany I had 
opportunity to visit several pneu- 
matic mills of diverse capacities. In 
order for this article not to become 
too lengthy I shall confine description 
to one mill which, being of moderate 
capacity and yet representative of 
the best German milling practice, is 
particularly suitable for a descrip- 
tion which could at best be no more 
than superficial. 

This is the plant of the Leysieffer 
Milling Co. in the town of St. Goars- 
hausen in the valley of the Rhine, 


(Continued on page l6éa) 
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ANSWER TO 


LEAVENING PROBLEMS 


Family Style 


A FAMILY OF FOUR PROVED MONSANTO PRODUCTS ARE 
READY TO MEET YOUR LEAVENING NEEDS: 


Monsanto SAPP-40. ideal for 
machine doughnut mixes. Gives a 
fine texture and crust. Reduces tun- 
nels. Cuts down on grease absorp- 
tion, improves doughnut’s shape. 
Here is a product that gives uniform 
action—-every time. 


Monsanto SAPP-28 . . . a slow-action 
baking acid, especially suited for 
cakes, biscuits, muffins. Has benefi- 
cial effect on gluten in flour; imparts 
greater extensibility and higher gas 
retention. 


Monsanto HT Phosphate (MCP Mon- 
ohydrate) . . . versatile, effective, 
contains no free phosphoric acid, 


For more information or a copy of the new booklet, 
“Monsanto Phosphate Leavening Agents,’ write to 
MONSANTO CHEMICAL COMPANY, 


hence does not attract moisture and 
cause premature reaction with soda. 
Use it alone or in combination with 
other Monsanto leavening agents 
for good results. 


Monsanto PY-RAN( MCP Anhydrous) 
...for stability never before pos- 
sible in self-rising flour and cake 
mixes. PY-RAN gives a slow, con- 
trolled gas release during first two 
minutes of the mixing of the dough 
or batter. Tests clearly prove PY- 
RAN releases CO, slowly during first 
two minutes of the mixing of the 
dough or batter. This two-minute 
reading is especially important, as 
any CO, evolved during this time 
will be unavailable for leavening 
action in the oven. 







MONSANTO Inorganic Chemicals Division, 1700 South Second 
Street, St. Louis 4, Missouri. 


PY-RAN: Reg. U. S. Pat. Off. 


La SERVING INDUSTRY...WHICH SERVES MANKIND 
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CHEMISTRY OF LEAVENING ™ 


MILLING PRODUCTION SECTION 


By John R. Van Wazer and Peter G. Arvan 


PART II 


CARBON DIOXIDE CARRIERS 
Sodium bicarbonate—NaHCoO, 

Sodium bicarbonate is the source 
of the leavening gas (carbon dioxide) 
of practically all baking powders, 
self rising flours and prepared mixes 
The wide acceptance of the soda is 
probably due to the fact that it is 
relatively cheap and is obtainable in 
very high purity. 

Reactions with leavening acids— 
The greater portion of available car- 
bon dioxide is released from soda by 
reaction with a leavening acid, rather 
than by its thermal decomposition. It 
is believed that the latter mechanism 
of releasing the carbon dioxide comes 
into play only if an excess of soda 
over the acid is present. The reactions 
involved are as follows: 

NaHCO,;+HX — NaX+CO:+H,0 


2NaHCO heat — Na.CO, + CO, 
H,0 
Physical Characteristics — Sodium 


bicarbonate is a white, crystalline, 
odorless solid which is commercially 
available in two forms, known as 
“fine” and “granular.” 

“Granular” soda, as the name im- 
plies, is coarser than the “fine” va- 
riety. It is used with granular mono- 
calcium phosphate in ‘‘all-phosphate” 
baking powders to prevent premature 
reaction. A comparison of the particle 
size distribution of “‘fine’”’ and ‘“‘granu- 
lar’ soda is given by the following 
screen analyses: 

Granular 
soda ( 


Fine 
soda (%) 


Mes! 


Monsanto Chemical Co. 





EDITOR’S NOTE: This is the sec- 
ond part of a two-part article on 
chemical leavening systems. The first 
part of this explanation of the chem- 
istry of leavening appeared last month. 
Dr. Van Wazer is assistant director 
of research for the Monsanto Chemi- 
cal Co.’s inorganic chemicals diyi- 
sion. He also is in charge of the food 
technology laboratory operated by 
the division at Dayton, Ohio. Dr. 
Arvan is a group leader in the re- 
search department of the inorganic 
chemicals division at Dayton. 





LEAVENING ACIDS 
Monocalcium Phosphate Monohydrate 

Ca(H.PO,).H,O (MCP H.O) 
Monocalcium phosphate monohy- 
drate is widely used in the formula- 
tion of baking powders, self-rising 
flours, phosphate flours and prepared 
mixes. It is the only leavening acid 
used in those baking powders for 
household application in which a sin- 
gle acid source is employed. It is also 
formulated into baking powders 
which contain sodium aluminum sul- 


fate as a supplementary leavening 
acid source. 

Monocalcium phosphate monohy- 
drate is a “fast-acting” leavening 


acid, which liberates most of the car- 
bon dioxide from the soda during the 
mixing of the dough. Further, this 
acia when formulated into a baking 
powder or in a self-rising flour is 
stable, in that the leavening poten- 
tial of the dry mixture remains rela- 
tively constant over long periods of 
storage. As in all leavening systems, 
a small amount of reaction to liberate 
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does the job 


carbon dioxide does take place in the 
dry state. This type of reaction is 
accelerated by the presence of mois- 
ture, such as is the case when an 
opened package of a dry mixture is 
allowed to stand in the presence of 
atmospheric moisture. 

The residual salts from the re- 
action of Ca(H.PO,).*H,O and soda 
(such as CaHPO,, Ca,(OH) (PO,),, 
and Na.HPO,) can affect both the 
PH and the taste of the baked prod- 
uct. Since most flours are in them- 
selves highly buffered systems, the 
effect of the relatively insoluble di- 
calcium phosphate and the very in- 
soluble hydroxyapatite on the pH of 
the baked product is negligible. 

The effect of residual salts on the 
taste of baked goods is an important 
consideration. Although most state- 
ments on this subject are highly con- 
jectural, it is an accepted fact that 
the use of MCP*H.O as the leavening 
acid results in baked products which 
have a pleasant taste while being 
eaten and which also do not exhibit 
any unpleasant after-taste effects. 

Reactions—The reaction of mono- 
calcium phosphate monohydrate with 
sodium bicarbonate to release carbon 
dioxide can be formally represent- 
ed by various combinations of the 
four classical chemical equations 
shown below: 

(1) Ca(H.PO,).sH.O + 
CaHPO, + NaH,.PO, + 
(2) Ca(H.PO,)“H.O + 2NaHCO, — 
CaHPO, + Na.HPO, + 2CO, + 3H,0 
(3) 15Ca(H.PO,).H.O + 21NaHCOo, 

>» 3Ca,(OH) (PO,), + 21NaH,PO, + 
21CO, + 33H,O 
(4) 15Ca(H.PO,).H.O +4 

» 3Ca,(OH) (PO,), + 
42CO, + 54H,O 


NaHCO, -— 
CO, + 2H,0 


42NaHCO 
21Na:HPO, + 


3a 
Ca(H,PO,), is monocalcium 
phosphate (MCP) which is 


moderately insoluble. 
CaHPO, is dicalcium phos- 
phate (DCP) which is quite 
insoluble. 

Ca,(OH) (PO,), is an approxi- 
mate formula for the ex« 
tremely insoluble hydroxyapa- 
tite commonly miscalled tri- 
calcium phosphate (TCP). 
NaH,PO, is monosodium phos- 
phate (MSP) which is soluble 
and Na.HPO, is disodium 
phosphate (DSP) which is 
soluble and ionized. 

In addition, there are complicated 
reactions involving ion exchange of 
the leavening with other ingredients 
of the batter or dough, such as the 
milk and flour. Flour itself is some- 
what acidic and is well buffered, so 
that it also contributes to the action 
of the acidic leavening ingredients. 

Since soluble salts control the .pH, 
an approximately neutral pH of the 
baked goods must correspond to the 
buffered mixture made up of nearly 
equimolar amounts of NaH,PO, and 
Na.HPo,. This means equations 1 
and 3 above must be balanced by 
equations 2 and 4, so that the proper 
ratio of NaH,PO, to Na,HPO, is found 
in the product after baking. It should 
be noted that the gluten of the flour 
and the casein of the milk will also 
affect the final pH of the baked goods 
and enter into the buffer system con- 
trolling this pH. 

Thus 
(5) Na,HPO, + flour acid NaH,PO, 
+ flour (Na salt) 

In addition, the calcium-from the 
milk can also give acidity by precipi- 
tation of the very insoluble hydroxyl- 
apatite, as shown below: 

(6) 14Na.HPO, + 10Ca (caseinate), 
+2H,0-+2Ca,(OH) (PO,),+8NaH,PO, 

+ 20Na caseinate. 

In order to account for the fact 
that the monohydrate of monocalcium 
phosphate is usually baked at a neu- 
tralizing value of about 80, it is nec- 
essary to conclude that equations 5 
and 6 enter into the overall reactions. 
The balance between the NaH,PO, 
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Here’s the most adaptable mixer 
ever built! 

Specially-designed beating arms 
speed mixing operations. The 
agitators or flights (designed 
after checking several thousand 
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and the Na.HPO, needed to keep the 
pH at neutrality is maintained by the 
following reaction: 

(7) NaH.PO, + NaHCO, ~ Na,HPO, 
+ CO, + HO 


Monocalcium Phosphate Anhydrous 
Anhydrous, stabilized, monocal- 
cium phosphate, Ca(H,PO,); or 
(MCP), is used in baking mixtures 
where a “slow-acting” leavening acid 
is required. This acid reacts slowly in 
cold dough but upon heating liberates 
the available carbon dioxide at essen- 
tially the same rate as does MCP+H,O. 
The retarded rate of reaction in the 





THE NORTHWESTERN MILLER 


cold is effected by coating the MCP 
with a relatively insoluble materia] 
which decreases the rate of solution 
of the MCP. 

In addition to having a slow initial 
rate of reaction, this type of leaven- 
ing acid must be stable with respect 
to change into a “fast-acting” va- 
riety. The most common cause for 
this change from “slow-acting’’ to 
“fast-acting” is the pick-up of mois- 
ture by the anhydrous MCP to give 
the monohydrate. The ability of the 
leavening acid to resist this change 
either in pure form or when incorpor- 
ated into a self-rising flour or pre- 
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pared mix is generally referred to 
as stability. The anhydrous MCP 
manufactured by Monsanto has been 
coated by a unique process so that it 
exhibits especially good stability. 

Reactions—The reactions of MCP 
anhydrous with sodium bicarbonate 
to release carbon dioxide are in all 
probability the same as those dis- 
cussed under the monocalcium phos- 
phate monohydrate. The stabilized 
anhydrous monocalcium phosphate is 
usually baked at a neutralizing value 
of 83-84. 

Physical characteristics and chemi- 
cal assay of monocalcium phosphates 

The monocalcium phosphates of 
commerce are white, crystalline sol- 
ids, both of which give an acid reac- 
tion when dissolved in water accord- 
ing to the following reaction: 

H,O 
Ca(H.PO,), > CaHPO,+H,PO, 

When dissolved or slurried with 
water, monocalcium phosphate slowly 
decomposes to give relatively insolu- 
ble dicalcium phosphate (CaHPO,) 
and free phosphoric acid. The dical- 
cium phosphate will react further 
with water to form hydroxylapatite 
and more phosphoric acid. 
Sodium Acid Pyrophosphate — 

Na.H.P,O, 

Sodium acid pyrophosphate 
(SAPP) is slow-acting leavening 
acid, which is used principally by 
commercial bakers in the preparation 
of cakes, doughnuts and pastries. It 
reacts slowly in the cold dough, but, 
therefore, exerts most of its acid leav- 
ening action during the actual baking 
process. 

Two varieties of sodium acid pyro- 
phosphate are produced by Monsan- 
to, SAPP-28 and SAPP-40. These ma- 
terials differ in their ability to re- 
lease carbon dioxide from the soda 
in the mixing stage of the dough 
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preparation. The SAPP-28 exhibits an 
8-minute rate of reaction in standard 
dough of 28%, whereas the faster- 
acting SAPP-40 has an 8-minute val- 
ue of 40%. 

The SAPP-28 finds an important 
use in commercial baking powders, 
whereas SAPP-40 is used primarily in 
the preparation of doughnuts. 

Reactions—When sodium acid py- 
rophosphate is titrated with sodium 
hydroxide, the two hydrogen ions are 
replaced by sodium ions in a step- 
wise fashion. Thus, the reaction of 
SAPP with soda can be formally rep- 
resented by: 

(8) Na.H.P.0,+ NaHCO 
CO, + H,O 

Because of the high alkalinity of 
solutions of Na,P,O;, the replacement 
of the fourth hydrogen of pyrophos- 
phoric acid by sodium bicarbonate 
will not proceed; but, instead, we 
would have the reverse reaction 
(9) Na,P.O,+CO.+H,0— Na,HP.O, 
NaHCO 

Analysis of batters and baked goods 
for orthophosphate has shown that 
enzymatic hydrolysis of the pyrophos- 
phate ion to orthophosphate proceeds 
rapidly. Thus, at the end of one hour 
at room temperature in a_ biscuit 
dough leavened with sodium acid py- 
rophosphate, 60% of the pyrophos- 
phate was found to be hydrolyzed. 
Equations for this hydrolysis are pre- 
sented below: 


» Na;HP.O,+ 


enzymes 

(10) Na.H.P.0:,+H.O -— 2NaH.PO, 
enzymes 

(11) Na,HP.O.+H.O — NaH.PO,+ 


Na:HPO, 

In baking practice, sodium acid py- 
rophosphate is usually used at a 
neutralizing value of 71 to 72. Since 
this value cannot be accounted for 
by equation 1 alone, it is necessary to 
consider other reactions. Thus, re- 


actions 5, 6 and 7 are probably in- 
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volved in the leavening process, as 

well as are the two equations shown 

below: 

(12) Na.HP.O,~+flour Na:H.P,O,;+ 

flour (Na salt) and 

(13) 2Na,.HP,O Ca(caseinate); — 

Na,CaP,.O 2Na(caseinate) + 

Na:H.P,O 

where Na.:CaP.O; is very inert and 
Na:H.P.O; is a leavening acid. 

Sodium acid pyrophosphate is non- 
hygroscopic, and thus can be stored 
with little danger of caking 
Sodium Aluminum Sulfate— 

Na.SO,*AL, (SO,) 

Sodium aluminum sulfate (SAS) 
when used alone is not desirable be- 
cause it degenerates the gluten por- 
tion of the flour and also gives baked 
products a dull color and slightly bit- 
ter taste. SAS, because it is a slow- 
acting acid, is mixed with monocal- 
cium phosphate monohydrate, a fast- 
acting leavening acid, to give a so- 
called double-acting leavening acid 
mixture 

Reactions—The reaction of sodium 
aluminum sulfate with soda can be 
summarized by the following reac- 
tion 
(14) Na.SO,Al.(SO,) 6NaHCO, — 
Al.0,*3H.0+4Na,SO,+6CO 

The neutralizing value calculated 
from the above equation is 104. 

The practical neutralizing value for 
SAS is 100. Sodium aluminum sulfate 
is seldom used alone but is usually em- 
ployed in conjunction with MCP+*H,O 
A typical mixture contains 66% 
SAS and 34% MCP#H,O 

Physical Characteristics—SAS is a 
white, crystalline powder of con- 
trolled particle size which, when dis- 
solved in water, gives a strong acid 

eaction according to the following 
equation 
(15) Na.SO, + AL(SO,) 6H,O— 
Na.SO, Al.O, + 3H.O 3H.SO, 
Potassium Hydrogen Tartrate, 

KHC HO 

Potassium hydrogen tartrate (cream 
of tartar) is a medium-fast leavening 
acid which finds only limited use in 
baking powder formulations. It is 
primarily used by bakers as the leav- 
ening acid in the preparation of angel 
food cakes and by the housewife for 
the preparation of meringue and 
sugar frostings. For these uses cream 
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Mechanical Power 
Transmission 


Direct connection of a motor to its 
load through a coupling means either 
that the ideal speed of the motor 
happens to be the ideal speed of the 
load, or that the requirements of one 
or the other have been compromised. 
The ideal speed of the typical ac 
motor is about 1,750 rpm (synchron- 
ous 1,800). It will happen only oc- 
casionally that this is the best speed 
for the driven machine 

Tranmission Needed? If the speed 
of the driven machine happens to be 
about the synchronous speeds of 1,200 
rpm or 900 rpm, direct connection 
might again seem to be a perfect 
solution, but these lower-speed 6-pole 
and 8-pole motors are much more 
costly than the 4-pole 1,750-rpm mo- 
tors. The extra cost and losses of 
the slow-speed movor may well ex- 
ceed the cost of a belt, gear or chain 
reducing drive. So avoid going over- 
board for imagined simplicity. 

Aside from converting speed and 
transmitting power, mechanical 
transmission may be needed to bridge 
an actual physical gap between the 
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most convenient locations of the mo- 
tor and the driven shaft. Also, it 
may be required to change the angle 
and to provide a shock-absorbing 
cushion between the driver and the 
driven unit. 

Procedure. Every  mechanical- 
power - transmission modernization 
problem is unique. Starting from the 
fundamentals and knowing what is 
commercially available, the engineer 
must decide, for each case, what re- 
sults he wants and how to assemble 
the elements. 

He works with a series of standard- 
size tranmission devices easily ar- 


ranged in a variety of combinations— 
couplings, flat and V-belts with their 
pulleys and sheaves, reducing-gear 
sets, chains, variable-speed transmis- 
sions and gearmotors. He must under- 
stand each of these. 

Proper Approach. Modernizing an 
existing mechanical power transmis- 
sion system usually boils down to in- 
corporating up-to-the-minute  tech- 
niques and equipment ideas. The sav- 
ing comes in full production from 
machines, reduced power bills, lower 
power cost, fewer outages and re- 
duced maintenance. 

Following are pointers to be kept 
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in mind when planning the various 
drives. 

Flat Belts. With flat belts, stand- 
ardize on as few belt widths and plies 
as will economically meet plant re- 
quirements; this avoids an excessive 
stock. Don't let belt creep exceed 2%; 
this overheats the belt and may burn 
and crack the surface. Where exces- 
sive tension is required to avoid 
slipping, substitute a wood or fibre 
pulley, or lag the small pulley with 
leather, rubber or duck. 

Shafting. When laying out shafting, 
provide for easy lining up and check- 


(Continued on page Ta) 
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... the cleanest mills control insects and rodents with 


1. AERO* LIQUID HCN, Fumigant for 


plant-wide control 


Destroys hidden insects, insect eggs and ro- 
dents in a matter of hours, when properly 
applied by an Industrial Fumigation Engi- 
neer, Effective. economical, convenient. No 
residue problems, no dust or dirt. No inju- 
rious effect on grain and flour stocks. Leaves 
no taste or odor after proper aeration. Does 
not affect baking qualities of flour. Write 
for the name of a Fumigation Engineer who 


can serve you. 


Other Cyanamid Products for Effective Pest Control 


Cyanocas® G-Fumicant ... kills insects, insect 


eggs in stored grain. 


Cyanocas® A-Dust... destroys rodents outdoors, 
Write for free, fully descriptive literature. 


BRANCH OFFICES: 3505 N. Kimball Ave., Chicago 18, Ili. « Donaghey Bidg., Little Rock, Ark. 
Brewster, Fla. + P.O. Box 808, Winchester, Va. . 5025 Pattison Ave., St. Louis 10, Mo. 
Burwell Building, Knoxville, Tenn. . 1440 Broadway, Oakiand 12, Calif. 

Room 409, Capital Ciub Building, 16 West Martin Street, Raleigh, N. C. 


2. New, improved ACRYLON® Fumigant, 


for spot fumigation 


supply. 


Apply directly to milling machinery to hold 
down reinfestation between general fumiga- 
tion periods. Economical, effective, easy to 
apply in small doses. Used properly at 3- or 
4-week periods, new AcryYLon keeps infes- 
tation down to a safe level. See your mill 
supply distributor or write for a source of 


*Trade-mark 








AMERICAN Ganamid COMPANY 


acres 


AGRICULTURAL CHEMICALS DIVISION 


30U Rockefeller Plaza, New York 20, N.Y. 
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No. 2%28—Thermo- 
couple 
A thermocouple cable housed in 


flexible steel wire rope has been 
placed on the market by the wire 
rope division of the Jones & Laughlin 
Stee! Corp. The steel company is 
making the cable under license from 
the PTC Cable Co. The Foxboro Co. 
has adapted its electronic dynalog 
temperature indicator to the PTC 
cable system. Jones & Laughlin 
claims several advantages for its 
cable, including resistance to abra- 
sion, flexibility of installation and 
low maintenance costs. More com- 
plete information may be obtained 
by circling No. 2828 and returning 
the coupon to this journal. 


No. 1015—Leavening 
Agents Booklet 


Information on the use of phos- 
phate leavening agents in prepared 
mixes, self-rising flour and dough- 
nuts is included in a new booklet 
published by the inorganic chemicals 
division of the Monsanto Chemical 


No. pores usm x ceed 
(| No, 2820-—Seale Feeder — 


"| No, 2828-—Thermocouple 
|| No, 2833-—-Manlift 





1) No, 2807-—Stone Cringe (No. 4015 Leevening Agents 
Booklet 
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Co. Outlined in the booklet are the 
history of leavening, chemical reac- 
tions which take place during bak- 
ing and technical data on Monsanto's 
line of leavening agents. The com- 
pany’s products for the milling, pre- 
pared mix and baking fields include 
Py-ran, a coated anhydrous mono- 
calcium phosphate; monocalcium 
phosphate monohydrate, and two 
forms of sodium acid pyrophosphate. 
Copies of the booklet may be ob- 
tained by checking No. 4015 on the 
coupon and mailing it. 


No. 4016—Grain 
Drier Booklet 


The Aeroglide Corp. has issued a 
revised booklet illustrating its line 
of grain driers and handling equip- 
ment for wheat, corn, oats, milo, 
soybeans, rice, buckwheat and all 
free-flowing grains. The booklet con- 
tains information for elevator oper- 
ators and flour and feed millers. 


Various installations are shown, and 
descriptive and illustrative material 
on the use of driers and the firm’s 
products, facilities and personne! are 
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provided. A copy of the booklet may 
be obtained by checking No. 4016 on 
the coupon and dropping it in the 
mail. 


No. 2833—Manlift 


A new manilift, said to be the first 
of aluminum construction—has been 
developed by the Strong-Scott Manu- 
facturing Co. Foot pedal controlled 
brakes stop the car quickly and 
easily during normal operation, it 
is claimed. Dual safety brakes on top 
of the car instantly halt the lift in 
case the counterweight should drop 




















or its cable break. Solid panels on 
two sides protect the operator against 
injury. The two open sides are 
equipped with special safety gates 
which can be lowered across the 
openings when the lift is in use. 
Further details about the manlift can 
be obtained by checking No. 2833 on 
the coupon and mailing it to this 
magazine. 


No. 6010—Ramp 


Penco Engineering Co. has an- 
nounced production of mobile loading 
docks, called the Penco magnesium 
yard ramp that can be moved by 
one man operation. The ramp is built 
of light-weight magnesium raised 
diamond surface plate, for high-speed 
materials handling. Made in two sizes, 
60 in. and 70 in. wide, and in six 
capacities from 4,000 to 16,000 Ib., 
with either fixed wheels or hydraulic 
lift, it is adjustable within 38-50 in. 
range. Curved side rails are provided. 
It permits truck-loading and car- 
loading from ground level. Full in- 
formation can be obtained by check- 
ing No. 6010 on the coupon and 
mailing it. 


No. 6009—Fork 
Truck 


The Safety Silhouette truck is a 
new electric fork truck recently an- 
nounced by the Yale Materials Han- 
dling division, the Yale & Towne 
Manufacturing Co. The mast height 
is 68 in. and the truck is so designed 
that the operator’s head is always 
below the mast limit. The driver's 
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seat is accessible from either side. 
All controls are within the operator’s 
reach. Available in 2,000 Ib. and 3,000 
lb. capacities, the truck is powered 
by a 1I5KWH, 30 volt battery. A class 
H insulated drive motor is used as 
power unit. 

Built on a 50-in. wheel base, the 
truck, equipped with 36-in. forks, 
pivots around a 90° corner in a 61-in 
aisle and can make a right angle 
turn in a 119-in. aisle. Forks are ad- 
justable from 10 inches to 31% in., 
outside measurement. Loads can be 
stacked 100 in. above floor level. 

In operation the forks can be tilted 
3° forward from the perpendicular 
and 10° backward. The under-carriage 
of the truck will clear a 414%2% grade 
For more information check No. 6009 
on the coupon and mail it. 


No. 2807—Stone 
Grinding Mill 


A % hp. electric stone grinding 
mill for grinding tough, fibrous or- 
ganic materials, such as cereals and 
feedstuffs, has been included in the 
wide range of mills being manufac- 
tured by the Lee Engineering Co. The 
mill is adjustable to nine degrees of 
fineness, from coarse particle size 
down to finest flour. The material to 
be ground is centrifugally forced 
against a stationary abrasive ring of 
special hardness. An automatic gov- 
ernor permits the exact amount of 
material to be fed into the grinding 
chamber to assure efficient grinding. 
The material is ground to uniform 
mesh, eliminating the operation of 
sifting or bolting, the company states 
Ventilation of the grinding chamber 
prevents any heat to develop that 
may affect the material being ground. 
The chamber has a simple clean-out. 
The capacity depends on the nature 
of the material to be ground. When 
grinding wheat into flour the mill has 
a capacity of 8 to 10 lb. an hour. 
Coarse particle sizes are ground in 
much shorter time. For more infor- 
mation check No. 2807 on the coupon 
and drop it in the mail. 


No. 2820—Seale 
Feeders 


Applications of Merchen continu- 
ous weighing equipment are de- 
scribed in a booklet recently pub- 
lished by Wallace & Tiernan Co., 
manufacturer of Merchen scale feed- 
ers and meters. Flow diagrams, de- 
scription and features of those two 
equipment items are given, illustrat- 
ed with pictures of typical installa- 
tions. Copies of the booklet may be 
obtained by circling No. 2820 on the 
accompanying coupon and forward- 
ing it to this publication. 


No. 2811—Automatie 
Seale 


A new 1,000-lb. capacity auto- 
matic shipping scale has been added 
to the line of the Wichita Scale & 
Mfg. Co., Inc. 
By designing 
the new unit 
to a 1,000-Ib. 
capacity, rail- 
road cars may 
be loaded to 
their natural 
capacity of 
100,000 Ib. 
without con- 
cern for over- 
age or under- 
age, the firm 
states. An important feature of the 
new scale is that it is designed to 
occupy the same physical space as 
present 10-bu. scales. 
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ing. And remember that 
dirt in a bearing is al- 


most as harmful as im- 
proper lubrication. Con- 
sider sealed bearings 
where excess dust is 
present 

Excessive bending is 


the usual cause of shaft- 
ing failure. To prevent 
it, line up the hangers 
carefully. Mount hangers 
close to pulleys; use chan- 
nel supports 

Speed Control. Where 
wide speed changes are 
necessary, consider using 
de motor drive or me- 
chanical infinitely - vari- 
able speed-control mech- 
anism 

Pulleys. Pulley sizes can 
be increased up to di- 
ameters that give a belt 
speed of 5000 fpm. Up to 
that point, power trans- 
mitted increases in about 


direct proportion to the 
pulley size. Too much 
crown on a flat pulley 


may strain the belt along 
the center line and cause 
premature failure. Pulley 
face should be % to 2 in 
wider than belt. 
Flexible Couplings. It’s 
a mistake to look upon 
a flexible coupling as an 


excuse for poor align- 
ment. Machines connect- 
ed by flexible couplings 


should be aligned as care- 
fully as if rigid couplings 
were used; coupling 
should have to compen- 
sate only for slight, un- 
avoidable alignment er- 
rors or changes. 
Clutches. The proper 
clutch permits. starting 
without load and use of a 
smaller motor operating 
at or near rated output 


This reduces motor cost 
and power consumption, 
improves pli 

Gearing. To cut down 
gear troubles and trans 
mission losses check the 
following: (1) center dis- 
tance too little root 


clearance if too close and 
lash if too far (2) 
misalignment it causes 
shaft deflection, 
worn bearings and gears 
(3) improper lubrication 
(4) overloads and shock 
loads 

Well - balanced inspec- 
tion and maintenance pre- 
vent gear problems, and 


back 


excessive 


should play a big part 
in modernizing. 

V-Belts. Don’t be afraid to pull 
V-belts tight; they'll take it. Check doubling belt speed by doubling the tion (3) rubbing on belt guards (4) mitted in restricted space, Chains also 
sheave alignment at times by stretch- diameter of both pulleys will double contact with oil (where belt is not ratios. 
ing : hee ing, across sheave faces. It the power that can be transmitted at  9j)-resistant) (5) running belts on chains are built in single and multiple- 
paige =a — 1 at all four possible given rpm. sheaves too small for the particular strand design. Multiple-strand allows 
contact points Motors should be adjustable for 7 eniie t (7 ; j j 

Every belt has an “easy arc,” de- belt tension, Where V-belts “aie he section (6) abrasive dust (7) sheave using a shorter pitch chain without 
pending on the thickness of its cross- replaced, install a complete new set; grooves rough, rusted, or pitted (6) SaceCRS power Cagediy. Necsins 
section. Bending it more sharply don’t mix old and new. Use matched prying belts into grooves, or from one the shorter pitch allows more teeth 


means trouble 


With V-belts, smart planning calls 
where 


for short-center drives 
It’s better for the 
also saves valuable floor 
that horsepower: 
the 


sible 


member! 
tional to 





product of 
pull and speed. Up to a certain limit, 


pos- When V-belts need to be replaced, good air circulation (10) not ordering chains are used to 400 fpm, but don’t 
drive and check alignment and condition of special belts for difficult conditions. go beyond 1400 unless chain is en- 
space. Re- sheave groove walls at regions of Chain-Drive Pointers. Power-trans- closed, lubricated. 
is propor- belt failure. Here are several reasons mission chain is applied to practically —From the Power Transmission 
net belt for belt failure: (1) running too loose ll kinds of power jobs, particularly Council Bulletin, reprinted from 
(2) overheating from lack of ventila- where heavy power must be trans- Power. 
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give positive Roller 


speed 


set that 
tension. 


groove to next (9) running belts in 
temperatures above 140 F without 


works with about for a given sprocket diameter, the 


drive is smoother and quieter. Roller 


equal 
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Some developments in grain drying 
techniques are arising from the ex- 
ploitation of completely novel princi- 
ples, but so far few of these have 
reached a commercial stage. Most of 
the developments in commercial dry- 
ing machines have sprung from anal- 
ysis of the faults of the older types 
of machine and attempts to avoid 
these without excessive cost or elab- 
oration 
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Developments in Grain 
Drying and Storage 


In one very important respect all 
current machines show an improve- 
ment on those of ten years ago; this 


is in the use of systems of firing 
which permit thermostatic control. 
There is no machine now on the 


market which is not (or cannot be) 
thermostatically controlled so that 
safe drying temperatures are ensured. 

There is at present no machine 
which avoids all the faults of the 


older machines, so in discussing each 
feature I give as examples those 
machines which appear to be most 
successful in that particular direc- 
tion. Following are the main lines 
Use of a System of Graded 
Temperatures 

Analysis of the causes of heat 
damage in older type driers showed 
that grain is much more easily dam- 
aged early in drying, when its mois- 
ture content is high, than later in the 
process when it is somewhat drier. 
In a machine which applies the same 
treatment to grain at all stages in 
the drying process, this results in 


































1954 may well be called an anniversary 
year in grain fumigation, It was about 25 
years ago that grain fumigation, in one 
sense, of age. It was then that the 
long-period storage of large grain surpluses 
under a government program began cre- 
ating a regular need for grain fumigants 
on an appreciable scale. 


came 


Previous need had been sporadic; had not 
yer assumed a regular or yearly pattern. 
When it did, certain basic grain fumigant 
requirements began to define themselves— 


consciously ofr unconsciously—to those 
charged with fumigant selection. 
Those requirements—basic then and 


basic now are; 

1. Freedom from undue hazard to 
life or health under actual con- 
ditions of use, 


2. Positive warning properties. 


4. Non-flammability and non-explo- 
siveness under practical conditions, 


4. That the fumigant leave no odor, 
residue or other harmful effect on 
the grain. 

5. Effectiveness at recommended dos- 

against both immature and 

adult insects, thus minimizing or 
preventing reinfestation, 


ages 


6. Simple and convenient application. 


7. Adaptability to use in widely 
varying types of grain storage 
units 


8. True economy, meaning low unit 
cost for effective results, 


Safety Most Important 


The first four requirements emphasize 
safety: human safety, safety of the elevator 
or plant, of the grain, and of those who 
consume grain products. 


However essential effectiveness of 
economy in a fumigant may be, they are 
definitely subordinate to the foregoing 
safety factors. On careful reflection this 
statement is self-evident. 


Human Safety 


Regarding /uman safety, all fumigants 
present potential risk, That is, no fumigant 


First in a series of three 


A SURVEY OF GRAIN FUMIGANTS 


THE BASIC REQUIREMENTS 


is fool-proof if due care is not taken in 
using it—under all conditions. On the 
other hand, the majority of fumigants 
present little hazard, as ordinarily used, in 
comparison with a few highly toxic 
compounds, 


The latter present a variety of hazards, 
ranging from very rapid action on the 
human system to slow or accumulative 
effects, One compound occasionally used 
is very difficult to detect because it lacks 
warning characteristics, and it may accumu- 
late dangerously in the system before giv- 
ing any warning to the senses. 


Warning Properties 


Thus, positive warning properties mean not 
only that a fumigant should announce its 
presence, but also that it should give the 
user sufficient warning of undue exposure 
to permit egress to safety in good time. As 
a group, the highly toxic compounds are 
most deficient in this respect. 


Must Not Burn 


Regarding non-flammability and non-ex- 
plosiveness under practical conditions, most 
mixtures containing appreciable percent- 
ages of carbon bisulphide do not meet this 
requirement, Their vapors are mildly 
flammable at ordinary temperatures and 
will therefore propagate flame. Of course, 
dust hazards in grain elevators compel 
careful control as to possible sources of 
ignition, While this serves to minimize the 
danger, vapors that will propagate flame 
(explode) are a potential danger in the 
event of the unexpected or unnoticed source 
of ignition, 


Adverse Effects 


Regarding the requirement that a fumigant 
leave no odor, residue or other harmful 
effect on the grain, the highly toxic fumi- 
gants again fail to measure up on One or 
more counts. Depending on kind, type, 
moisture and condition of the grain, these 
effects may variously include—in the 
absence of special handling or aeration 
alter fumigation—harmful residues, resi- 
dual odor, lowering of baking quality, 
partial kill of germination and even lower- 
ing of testweight. 


Ease of Application 


Simple and convenient application is a 
relative matter. However, any fumigant 


| 4 I 
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which is relatively hard to work with or, 
in comparison with other available prod- 
ucts, is unduly time-consuming or cumber- 
some to apply, will be frowned on by most 
prospective users on that account. 


Versatility 


Adaptability to use in widely varying types 
of grain storage units has always been an 
essential requisite of an “all-around” grain 
fumigant. Today, besides all the various 
types of elevator and farm bins, grain is 
stored in such emergency units as barges, 
Ships, sheds, Quonset structures, oil tanks 
and other large flat storage units. This 
places even stronger emphasis on a fumi- 
gant being versatile in both application and 
effective action. A great many products 
fall down on this requirement because of 
defective gas penetration, diffusion of 
sorption if applied on stationary grain. 


Effectiveness and Cost 


The matter of effectiveness is almost inevit- 
ably related to economy or low unit cost— 
at least in the mind of any logical buyer. 
Unless a fumigant can consistently secure 
satisfactory and “lasting” kills at recom- 
mended then any discussion of 
is useless. Unfortunately, these 
factors can only be determined with cer- 
tainty under practical conditions and over 
onsiderable periods. Lacking such expe- 
ience of use, a buyer may well mistake 
nadequate dosage recommendations for ef- 
fectiveness. He may also confuse Jow cost- 
per-gallon with low unit cost 


dosages, 


unit cost 


The foregoing requirements present a 
difficult set of hurdles for any product 
tO clear. All of them are important 
in varying degrees. Most grain fumi- 
gants qualify on certain requirements, 
but fail on others. 
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EDITOR'S NOTE: The accompany- 
ing article, presenting information on 
developments in grain drying, is from 
a poper by T. A. Oxley. It is reprint- 
ed from Milling, the British milling 
journal. This is the first part of the 
paper. The second part, outlining pos- 
sible future developments wil! appear 
nex! month. 





the maximum safe hot air tempera- 
ture having to be kept to a very 
low level Which will not damage the 
dampest grain. The aim to dry as 
much grain as possible in a particular 
machine, however, leads designers 
and operators to work at tempera- 
tures as high as possible. 

This conflict of interest between 
the desire for high output from a 
machine and the need to avoid heat 
damage can be resolved if the tem- 
perature of the air which reaches 
the grain is graded through the pro- 
cess. It is then possible to effect the 
early stages of drying by a stream 
of low temperature air, and to raise 
the temperature progressively 
through the machine as the grain 
becomes drier. 

Some graduation of temperature is 
provided in several machines but only 
one current British model exhibits 
this fully; this is the Butterley- 
Goodall drier. The same effect may 
be produced by operating several 
simple drying machines in series, a 
method which is sometimes recom- 
mended. Unfortunately very few ma- 
chines except the Blanch cascade 
drier are sufficiently self-contained 
for this to be done conveniently. It 
is always possible, of course, to pass 
material repeatedly through the same 
machine, raising the temperature at 
each pass but this is usually very 
wasteful of both time and heat. 

A number of multi-stage driers, 
are, in effect, counterflow machines, 
ie., air is passed first through the 
driest grain and then successively 
through grain at earlier, damper 
stages in drying. It is possible to 
grade the air temperature slightly 
in such machines but it is not pos- 
sible to obtain as large a differen- 
tial as is desirable. Examples of 
such machines are the Aldersley, the 
Ransome dual-purpose, and the Jones- 
Mitchell 


Mixing of Grain During Drying 

A number of the older type driers, 
which have in effect a single layer 
of grain through which hot air is 
blown, suffer from the defect that 
the layer remains unmixed during 
its passage through the machine so 
that the same surface is continuously 
exposed to the hot air stream. In 
such a machine the grain on this side 
of the layer can be damaged and 
overdried even though the average 
conditions in the layer are tolerable. 

These machines, which have a con- 
tinuous column of grain traversed 
by horizontal air ducts, do not suffer 
from this defect. Of the single-layer 
machines the more modern have 
adopted means for mixing the grain 
at intervals in its passage through 
the machine. For example, the Turner 
drier has static turn-over devices; 
the Butterley-Goodall has effective 
mixing at the point where grain 
passes from one tray to the next; 
the Ransome has rotating mixers at 
several points along the grain bed. 
When two or more single stage driers 
such as the Blanch cascade machine 
are used in series there is, of course, 
excelent mixing between = drying 
stages. 


Improved Heat Economy 
Generally, the fuel costs are not 
a factor of dominating importance in 
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grain drying. Nevertheless, there is 
an incentive to enhance fuel economy 
to a reasonable degree, especially if 
it can be carried to a stage at which 
it is economically possible to use 
electricity as a source of heat. 

The best potential method of fuel 
economy is application of the princi- 
ple of “counter-flow”’ that is, move- 
ment of the hot air in the opposite 
direction to the movement of the 
grain itself. In this way the hottest 
air, with greatest drying potential, 
acts on the most nearly dry grain 
while the coolest and most nearly 
saturated air is applied to the coolest 
and wettest grain entering the drier. 
Strict application of this principle 
also includes making use of air which 
has already been passed once through 
the hot grain in order to cool it (the 
cooling section), and then heating it 
further before passing it into the 
drying section proper 

Strict application of the counter- 
flow principle requires that the air 
be passed through a single, very thick 
bed of grain which is continuously 
fed at the air exhaust surface and 
continually discharged at the air en- 
try surface. This is mechanically dif- 
ficult to arrange, and the only com- 
mercial machine which approaches 
this is the International Harvester 
transportable drier (this is the Tem- 
plewood machine in the U.K.). More 
commonly, varying degrees of coun- 
ter-flow are provided by passing the 
air repeatedly through the grain 
layer or column. In the Jones-Mitchell 
drier counter-flow includes the cool- 
ing section and the air must be heat- 
ed by passing over hot surfaces with- 
in the machine. This has the ad- 
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One man loads the Hytrol. No heavy 
lifting, just tip the bag against the 
belt. Another man at the top places 
the bags. According to a Wyoming 
user, these two men with a Hytrol 
stack more bags than four to six 
men did manually, 


If you use your Hytrol 10 hours a 
week you save a minimum of two 
men’s work or 20 man-hours. Twenty 
man-hours a week saved will total 
$1,040.00 in just one year. 


This sturdy Hytrol is built to last a 
lifetime. Cuts labor cost of stacking, 
loading, unloading. Roll where you 
need it, moves bags or boxes in 
either direction, saves $1,040.00 or 
more a year used 10 hours a week. 


For all facts and prices write: 
Your complete source of finest 
testing and handling equipment. 





722 Converse Building, Chicago 6, Illinols 
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vantage that radiant heat from the 
heaters is also taken up by the grain; 
it is especially suitable for steam or 
electric heat, but it precludes direct 
oil firing, although a close approach 
to this is now possible by use of 
sealed “steam tubes” of the type com- 
mon in oil fired bakers’ ovens. In the 
Ransome drier, air is heated after 
the cooling section and at subsequent 
repasses through the grain by inject- 
ing some hot air from the furnace. 
This.is a convenient arrangement 
which permits direct oil firing but 
because the air volume increases at 
each stage, and it is convenient to 


establish an inverted temperature 
gradation, it is more suitable for dry- 
ing grass than grain. 

Two other machines in which there 
is some element of counter-flow are 
the Aldersley and the Simon F type, 
column driers. 


Reduction in Size and Increased 
Transportability 


Some makers have attempted to 
reduce the size of their machines as 
far as possible thereby economizing 
in materials, reducing surface-volume 
ratio (thus tending to reduce heat 
losses), and incidentally giving the 
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possibility of making the machines 
transportable. There is a small de- 
mand in the U.K. at present for a 
transportable drier and there does 
not appear to be much prospect that 
this demand will increase, One reason 
is that it is impracticable to make a 
drier that will keep pace with a large 
combine harvester so that wet grain 
must be accumulated in the vicinity 
of the machine. There is some de- 
mand overseas in tropical countries 
for a transportable drier which could 
move from village to village with 
the harvest or be sent to places at 
which drying might be needed, owing 








COLUMBIA-SOUTHERN 
SODIUM BICARBONATE 


FLOUR BLEND 


Columbia-Southern Flour Blend comprises the perfect trio—it’s 


white, free-flowing, smooth-blending 


product for your use. 


to make a fine quality 


Columbia-Southern “bicarb” is made in a variety of screen sizes 


of uniform particles 


to blend just right with your self-rising 


flours. It is a specially prepared mix of U.S.P. Sodium Bicar- 
bonate and U.S.P. TriCalcium Phosphate. 


So, on your next order, specify Columbia-‘Southern Flour Blend 
and get all three: it’s white, free-flowing, smooth-blending. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 





EXECUTIVE OFFICES: ONE GATEWAY CENTER, PITTSBURGH 22, PA. DISTRICT OFFICES: BOSTON + CHARLOTTE + CHICAGO + CINCINNATI 
CLEVELAND + DALLAS * HOUSTON + MINNEAPOLIS « NEW ORLEANS » NEW YORK + PHILADELPHIA + PITTSBURGH + ST. LOUIS + SAN FRANCISCO 
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safe with V-90 


Nothing... no, nothing is more important to you than knowing 
that your brand of flour will perform dependably when it 
finally reaches the thousands of kitchens of the women who 
select it. When the housewife chooses your brand of self-rising 
flour made with V-90, you know her choice will have outstand- 
ing leavening action... for nothing has ever equaled V-90 in 
the s-l-o-w release of leavening gas during the critical first two 
minutes of mixing. 





Yes,sir! For kitchen performance you can depend on, it pays 
to depend on V-90... still the only phosphate with an unmatched 
performance record for over 15 years. 


VICTOR CHEMICAL WORKS 


141 W. JACKSON BLVD. e CHICAGO 4, ILLINOIS 
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nelish triumph 


Rollermil | ® i ingenuity 


E HEADLINE FEATURES of this 
All your new machine include micrometer roll ad 


justment; warning-light signaling of auto 


requirements feed changes; emergency quick release plunger for 


speedy roll disengagement, and rapid roll change. 


4 The solid frame is smooth-lined for cleanliness; 
em b od ie d lubrication is thorough and seepage-[ree 


All parts are totally enclosed yet easily accessible 


a 
in one The full story is told in the ‘‘ Robinson Review’’ 
No. 8. Write for your copy now, to learn more 


- 
machine of this newest-of- all rollermills Address to 


THOMAS ROBINSON AND SON LIMITED 
ROCHDALE, ENGLAND 





2613 OF ROCHDALE 


Canadian Representatives: Kipp Kelly Limised, 68 Higgins Avenue, Winnipeg 











DON’T NEGLECT Elevator Heads 
—They Start Fires 


AVOID CHOKES = But If a Choke Occurs 


Examine Head Pulley Immediately 





. Several recent fires have occurred from failure to do so 


If too hot for hand, cool with water or CTC or 
COs extinguisher fluid 


If Belt Is Smoking FLOOD IT 


ASSOCIATION OF MILL & ELEVATOR 
MUTUAL INSURANCE COMPANIES 


400 W. Madison St. CHICAGO, ILL. 











to unusual conditions, for grain which 
is retained locally 

The Templewood machine is de- 
signed to be transportable. The oil 
fired Jones-Mitchell drier has been 
mounted on railway and heavy road 
wagons and it has been proposed 
that the somewhat smaller Blanch 
cascade machine could be similarly 
mounted. All metal tray type driers 
with separate hot air generators (e.g 
Aldersiey) can also be made easily 
portable but they need much handling 
of grain to load and discharge them 
An electrically heated tray drier (e.g 
Woolley) could also be easily trans- 
ported but the high consumption of 
electricity can be met only at a very 
few points. 


Use of Pre-Dried Air 


The theoretical possibility that air 
could be dried by a chemical desic- 
cant, or by a heat cycle process, and 
used while still cool to dry grain, 
has may attractions. The low tem- 
perature of the drying process would 
avoid all danger of heat damage to 
grain and would permit full advan- 
tage to be taken of the natural dry- 
ing power of the air, which is some- 
times considerable even in the damp 
British climate. Only one machine 
which exploits this process is at 
present on the British market; it is 
made by the Rimer Engineering Co., 
but is often known as “Spillers’ dried 
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air drier’ after the name of the well 
known milling firm which developed 
it. This machine uses Silica gel on 
a short-period, rapid, cycle of regen- 
eration, cooling and absorption, which 
is maintained automatically by a 
simple valve system 

3ecause the temperature of the 
dried air is comparatively low, of a 
similar order to that used for an 
in-bin drying plant, the rate of dry- 
ing is fairiy slow, so that many tons 
of grain must be under treatment 
at one time. The drying chamber is 
therefore a silo bin, provided with 
transverse ducts at several levels, 
similar to some forms of in-bin drier; 
indeed the whole process considerably 
resembles in-bin drying and it may 
be doubted whether its advantages 
justify the extra complications. The 
main advantages which outweigh all 
others in some minds are complete 
freedom from the danger of heat 
damage which exists in an ordinary 
drying machine, and from mould 
damage which can occur in the upper 
layers of ordinary drying bins 


Vacuum Drying 


The main attraction of vacuum 
drying is similar to that of dried air 
drying, namely that low temperatures 
are used so that there is no fear of 
heat damage. Against this advantage 
must be set the very high capital cost 
of the heavy, airtight body, the vac- 





HERE'S 
HOW 


FLOUR MILLS CUT 
COSTS WITH DAY 
BOLTED BINS 


DAY Bins permit 24-hour, 7-day 
] week production with packing 
during normal 40-hour week. 


They maintain product uniformi- 
ty for shipping and accurate con- 
trol over blending and packing. 


They give better aging, permit 
long, Continuous runs or immedi- 
ate packing for special orders. 


DAY Bins are built and shipped 
in easily-erected bolted sections. 
Your own maintenance men can 
make the installation. 


—_=> Ww PR 


BULK MATERIALS 
HANDLING 


EQUIPMENT 














DAY BOLTED BINS (above) are ideal for bulk 
storage and bulk mixing of materials. They can 
be installed where other types won't fit and 
their capacity increased simply by adding 
bolted sections. If necessary they can be un- 
bolted and moved to new locations with only 
erection costs to consider. 





Photo shows bottom of hoppers on DAY Bins 
discharging into DAY Twin Screw Feeders. This 
feed mechanism ensures smooth handling and 
accurate blending. 


WRITE toDAY for money saving information on Bulk 
Materials Handling Equipment. Our long experience 
in the milling field is at your service. 


Tee DAY Company 


822-3rd Ave. N. E., Minneapolis 13, Minn- 


IN CANADA: P. O. Box 70E, Ft. William, Ont. 
Branch Plants in Buffalo, Ft. Worth and Welland, Ont, 
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uum pump, and the condenser. Prob- 
ably such high costs: can only be 
justified for drying materials such 
as seeds and malting barley whose 
liability to damage and cost bearing 
capacity are both high. It is imprac- 
ticable to handle the huge volume of 
water vapour released from the grain 
entirely by pump so that a large 
condenser is required and this must 
be supplied with ample quantities of 
cold water. In the absence of an 
ample cold water supply, such a drier 
would be uneconomic to operate. 

No British manufacturer has yet 
produced a vacuum drier for grain 
or seeds although two continental 
makes are available. These are Sven- 
ska Flakt (Sweden) and _ Buhler 
(Switzerland). 


“BREAO 1S THE STAFF OF LiFe 


‘ ° bd * 
Sanitation Program 
Review and Future 
Planning Advised 

KANSAS CITY—tThis is a good 
time for any company to look back 
over its sanitation program during 
the past year and make certain eval- 
uations, according to Glenn O. Mun- 
ger of the Industrial Fumigant Co. 

Mr. Munger, in a regular sanita- 
tion service letter, suggests that the 
complete operation may be brought 
together and critically analyzed and 
studied. ‘“‘By making this study, you 
may determine to a great extent how 
effective the program was and where 
improvements might be made for the 
coming year.’ 










| They’d rather 
‘| load with a 


HYTROL 





It's no fun to pitch 100 pound sacks up 
on a truck, stack or loft. Strained 
backs, ruptures and exhaustion cost 
you money and employees. 


What a difference with Seedburo 
Hytrol. This lightweight aluminum 
conveyor lifts 100 pound bag and 
boxes up and down. Folds to fit on a 
truck. Your men stay healthier and 
happier. Because they can work faster 
with a Hytrol you cut labor costs pay- 
ing for your equipment. 13’ to 21’ 
lengths. 


For all facts and prices write: 


Your complete source of finest 
testing and handling equipment. 





722 Converse Building, Chicago 6, Illinois 
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Mr. Munger went on to say in the 
letter: 

One method of breaking the com- 
plete program down into smaller 
units for study would be to divide 
it into four major categories. These 
categories would be supervision and 
instruction, methods, materials, and 
results obtained. The main categories 
could be further sub-divided if neces- 
sary, depending upon the scope of 
your sanitation program. Every sani- 
tation program should be aimed at 
reaching goals or desired end re- 
sults that you have set for your pro- 
gram. No sanitation program ever 


but certain standards are set that 
are used as the goals for the pro- 
gram. 

Supervision and instruction play a 
large role in making a program suc- 
cessful. Any program is only as good 


, as the people doing the work, and 


proper and intelligent supervision is 
necessary to keep the program run 
ning smoothly. The operating people 
in the program must be instructed 
properly so that they can do the type 
of work that is needed. Look back 
over the year and see if more or bet- 
ter supervision and instruction will 
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ments and progress play an impor- 
tant part in the setting up and oper- 
ation of any sanitation program 
Charts, graphs, tables, and laboratory 
reports are a few that may be used 
One of the most effective tools in de- 
termining progress may be found in 
the periodical, on-the-spot inspeciion 
and the subsequent written report. 
By making a periodical inspection of 
the plant, the over-all conditions may 
be seen first hand and the efficiency 
of the operation of the program de- 
termined. The inspection reports are 
the written record and reference ma- 


improve your sanitation program terial relating to each 
reaches completion in the strict sense, Keeping records of accomplish- 


inspection 
The report is a valuable check factor 





—to promote better health 


O promote better health, mere enactment of laws is insufficient. 

Experience has shown that effective education of the public in nu- 
tritional matters depends to a great extent on the dissemination of the 
principles of nutrition, food values and related subjects. If the public is 
properly educated, it will naturally prefer the improved staple foods over 
those which are lacking in good nutritional value. 


HE practice of enriching or fortifying foods for better health is 

becoming more widespread. For example, enrichment of many 
cereal foods, the fortification of certain fruit and vegetable juices, and of 
margarine, are accomplished facts in the United States. The list lengthens 
because food processors know that, fundamentally, the most important 
factor in foods is nutritive value. So they are making their good foods 
better—to the benefit of millions of people. 


HE firm of Hoffmann-La Roche has for many years pioneered in the 

production of vitamins for the food and other industries throughout 
the world. These vitamins, synthesized by chemists, are identical with 
those existing naturally and are manufactured on a large scale at a much 
lower cost than if they were extracted from natural sources. These are 
the vitamins that are used for flour and bread enrichment, the process 
which to a great extent restores important nutritional values which are 
unavoidably lost in the milling and processing of wheat when fine, white 
flour is produced. Rice, corn and other cereal grains are similarly restored 
and fortified. 


OCHE has experts in many fields and is now offering their experience 
to you. You are cordially invited to discuss enrichment with us. 


VITAMIN DIVISION 


RO 
aR HOFFMANN-LA ROCHE INC. 





Nutley 10, New Jersey 
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and is useful in keeping in close touch 
with the program as it progresses. 
The inspection should be thorough 
and accurate and the reports written 
with the same degree of accuracy. 
There is much to be gained by the 
use of the inspection and report pro- 
cedure as well as the other record 
keeping methods in charting the suc- 
cess of the sanitation work in your 
plant. 


The methods used in getting things 


done in connection with the program 
operation should be evaluated. This 
would include the manner in which 
chemicals, equipment, and other tools 
are used in the sanitation program. 
Methods of application of chemical 
materials vary, and the ones best 
suited for your operation should be 
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employed. Cleaning equipment of al! 
kinds should be evaluated to see that 
it is giving the type and efficiency of 
cleaning that is necessary. The ex- 
perience of others can be put to good 
use by comparing your methods with 
them and deciding which is the most 
practical for your own circumstance. 
The proper equipment and method 
used for a particular operation are 
important if a satisfactory and eco- 
nomical job is to be accomplished. 


Materials Used 


The materials that you employ for 
your control programs, whether they 
are for insects, rodents, bacteria, 
fungi, dirt, or other conditions in your 
individual plant, should come under 
careful scrutiny. Such things as ef- 


















in construction and design 


. Diagonal position of rolls gives higher 


. Shorter overall length. 
. Pneumatic engaging and disengaging 


. Choice of gear or chain drive. 
. Choice of roller or sleeve bearings. 
. Choice of watercooled grinding roll 


. Automatic control for full-length feed. 
. 4-Speed feed rolls. 


extraction with low-ash flour. 


of the grinding rolls (Protects Rolls). 


for better flour extraction and uniform 
grinding. 
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900 ELECTRIC BUILDING 


A. E. BAXTER ENGINEERING CO. 


Designers and Engineers for Mills, Elevators 
and Feed Mills 


BUFFALO 3, NEW YORK 











1911 Baltimore Ave. 





Jones-]lerreLsaATER Construction Co. 
Designers and Builders for Milling Companies 


Kansas City 6, Missouri 








fectiveness, ease of handling, toxicity, 
cost, and availability should be deter- 
mined and evaluated. The materials 
may be compared with similar ones 
in the categories listed to determine 
if the ones now in use give the best 
over-all results. Here again, the sur- 
vey may show you where you may 
possibly increase the effectiveness or 
reduce the cost of these materials 
that are used. Proper material selec- 
tion plays an enormous part in a 
sanitation program, and careful pro- 
curement will pay many dividends in 
the long run. 

The accomplishments and results 
of your program this past year may 
show you where the strong points, 
as well as those needing improve- 
ment, are located. The use of the in- 
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spection reports and other records 
in determining these factors will be 
extremely valuable. Using the over- 
all results of your sanitation program 
as a guide, a wiser and more deter- 
mined program may be developed. 
Many times, the past and its lessons 
and experiences are forgotten, pos- 
sibly with the hope that they may 
not again occur, when these lessons 
and experiences may prove to be the 
key to the solution of similar prob- 
lems in the future. When you look at 
your program from the standpoint 
of what was accomplished this last 
year, ask yourself if the goals you 
had set were attained. Review any 
special problems that might have 
come up during the year and deter- 
mine if the method in which you at- 





AEROSOL 


EFFECTIVE AND SAFER 
SPACE FUMIGANT 


Yes, safer because of its tear gas warning. Most effective 
because discharged in vapor form for fast distribution and 
quick kill. It is easy to apply and airs fast—no liquid touches 


the floor. 


Aerosol LARVACIDE is widely accepted as the most potent 
weapon against insects and rodents when used as an over- 
TS. night fumigant in warehouse, sacked grain 
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LARVACIDE, not 
tinues available in cylinders of 25, 50, 100 and 180 
Ibs. net, and one Ib. bottle, 12 to a carton. 


PESTMASTER METHYL BROMIDE 


In one lb. cans or cylinders, with or without 2% 
chlorpicrin warning agent. 


LARVAJECTOR 
discharging measured amounts of Larvacide 
shipping 


storage, empty grain and flour bins, vaults 
* and mill space. 


Contents: 50% Larvacide and 50% Methyl Chloride 
(liquefied gas). 


Cylinders: 50, 100, 150 and 250 Ibs. net. 
SEND FOR AEROSOL LARVACIDE BULLETIN 


1014 TODAY 


under pressure, con- 


OTHER L-P PRODUCTS 


@ LARVABROME-20 (20% Larvacide, 80% Methyl Bromide). 
@L-P INDUSTRIAL SPRAY and SERVACIDE—outstanding 
contact and fume sprays. 


Contain no DDT. 
EQUIPMENT for 
level 


container at ground 




















CHECKERBOARD ELEVATOR CO. 


MILLING WHEAT + COARSE GRAINS + MILLFEED 


Hard and Soft Winter Wheat 


ST. LOUIS + KANSAS CITY » MINNEAPOLIS + DENVER + BUFFALO 














March 9, 1954 


tacked the problems gave the best 
and most lasting solution. 

Through this method of checking 
your program, new ideas and meth- 
ods may be discovered in addition to 
giving you a better view of what may 
be needed to make your program as 
complete and satisfactory as possible. 

———BREAD iS THE STAFF OF LIFE 
ARKELL & SMITHS DIRECTOR 


NEW YORK — William N. En- 
strom, chairman of the board of the 
Irving Trust Co., has been elected a 
director of Arkell and Smiths, manu- 
facturer of multi-wall and special 
purpose bags, Canajoharie, N.Y. Mr. 
Enstrom is also a director of Warner 
Hudnut, Inc. and a member of the 
Council on Foreign Relations. 








Leavening 





(Continued from page 5a) 


of tartar is sold as a pure, undiluted 
product. 

Reactions—The reaction of potas- 
sium hydrogen tartrate with soda can 
be summarized by the following equa- 
tion: 

(16) KHC,H.O, + 
KNaC,H.O, CO: + H:O 

The neutralizing value calculated 
from the above equation is 45. Exper- 
imental values agree very closely 
with the theoretical value. The resid- 
ual salt KNaC,H,O. is commonly 
called Rochelle salt. 

Physical characteristics—Cream of 
tartar is a white, crystalline powder 
of controlled particle size which, 
when dissolved in water, gives a solu- 
tion having acid properties. 

Minor. Leavening Acids 

The following materials have been 
employed to some extent as leaven- 
ing acids 

Tartaric acid 

Adipic acid 

Mucic acid. 

Gluconic acid. 

Lactic acid. 

Glucono-delta-lactone. 

These materials are usually used in 
combination with one of the phos- 
phate acids. 


NaHCo, — 


Complete Leavening Chemicals 

There are some chemical com- 
pounds employed in baking which 
readily give off a gas when heated. 
These are the single-ingredient, or 
self-contained leavening agents. 
Ammonium Carbonates — (NH,).CO, 

and NH,HCO 

The ammonium carbonates are used 
to a limited extent in certain types 
of baked products such as crackers 
and cookies. These materials have the 
advantage that all of the reaction 
products are gaseous and therefore 
do not leave any solid residue. Their 
disadvantage is that if a _ small 
amount of ammonia remains in the 
baked product, there results a dis- 
agreeable taste and odor. 

Physical characteristics—The am- 
monium carbonates are white, crys- 
talline solids which always possess a 





SUPERIOR CARBIDE TOOLS 
For All Roll Corrugating 
Economical Increased Output 


CORRALLOY TOOL CO. 


Minneapolis 7, Minn. 








MILL COGS 


We make ALL kinds. Specialize in ‘Ready Dressed" 
cogs which are READY TO RUN the moment 
driven and keyed. Write for circular “DW" 
and instruction sheets free. 


The N. P. Bowsher Co., South Bend, Ind. 
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slight ammonical odor. Both salts are 
extremely soluble in water. 
Reactions — The ammonium car- 
bonates are self-contained leavening 
systems, in that they do not require 
the presence of a leavening acid in 
order to release the carbon dioxide 
content. These materials decompose 
into ammonia, carbon dioxide and 
water at temperatures in the baking 
range, as follows: 
(17) (NH,).CO, + heat — 2NH; + 
H.O + co, 
(18) NH,HCO,; 
14H,O + co, 
Acetone Dicarboxylic Acid + 
HOOCCH, COCH.COOH 


+ heat — NH; + 


Acetone dicarboxylic acid has been 
proposed for use as a self-contained 
leavening system, since under the in- 
fluence of heat it will decompose to 
carbon dioxide and acetone and leave 
no solid residue. This material, how- 
ever, has not yet found any com- 
mercial acceptance for baking pur- 
poses. 

Reactions—The thermal decompo- 
sition of acetone dicarboxylic acid 
may be represented as follows: 

(19) HOOCCH.COCH.COOH + heat 
—~ 2CO,; + CH;COCH; 

This material is said to decompose 
completely when heat is applied. It 
is further claimed that the acetone 
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is completely volatilized away from 
the baked product at baking temper- 


atures. 
References 
1 American Association of Cereal Chem- 
ists, Cereal Laboratory Methods, 6th Edl- 
tion, 202-204 (1947). 
2 Barackman, R. A 
423-433 (1931) 

8. Church, J. M., Chem, Eng. Newa, $1, 
No, 4, 326-329 (1953). 
4. Gortner, R. A, 
Sinclair, W. B., Colloid Symposium Mono- 


, Cereal Chem,, §&, 


Hoffman, W. F.. and 


graph, 6, 179 (1928); Kollold Zeit., 44, 97 
(1928) 

5. Kauret, Bull. assoc, anciens eleves 
inst. super, fermentations Gard., 37, 103 
(1936) 

6. Logue, P., and McKim, E., Cereal 
Chem., 8, 24 (1931). 

7. Logue, P., and Ranker, IL. T., Cereal 
Chem., 3, 335 (10926). 

8 McKim, E., and Moss, H. V., Cereal 


Chem,, 20, 250-259 (1943). 








a’? 








SCOTCH TWEEDS are made into the fa- 
vorite sports clothes of discriminating 
people all over the stylish world, and 
among the connoisseurs, one weave, one 
brand will always be the favorite. 


Millers who have been using bolting 


silk all their lives know that SWISS 
SILK has always been the “preferred” 
cloth for reels and sifters. 


The reason for this preference goes 
way back, longer than any living miller 
can remember, for SWISS SILK has 
been supplying this superfine, uniform, 
strong and economical bolting cloth to 
the milling industry for much more than 


a century. 
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EKuropean Milling 





(Continued from page 1a) 


located almost directly below the 
storied Lorelei Rock. Upon entering 
this plant one is at once confronted 
by the spotlessly clean, modern ap- 
pearance of the interior which is in 
sharp contrast to the rather unpre- 
tentious exterior of the old brick and 
stone building in which it is housed. 
The installation, a little more than 
a year old at the time of my visit, 
had been planned and the machinery 
furnished by MIAG, the largest Ger- 
man manufacturer of flour mill equip- 
ment. Grinding capacity is 48 metric 
tons of wheat or, expressed in U.S. 
terms, 800 sacks of flour in 24 hours. 
The arrangement of the machinery 
permits the production of wheat and 
rye flours on the same unit. At my 
surprise it was pointed out that the 
general flow arrangement of German 
rye mills had in late years under- 
yvone extensive alterations so that at 
present it approximates the flow pat- 
terns of wheat flour mills fairly close, 
With facilities for by-passing some 
of the purifiers and middlings reduc- 
tion, the mill is conveniently changed 
from wheat to grinding rye. 

The required yield, in Europe ex- 
pressed in per cents of flour pro- 
duced from 100 units of wheat, is 
rather high, and for that reason the 
amount of roll surface provided is a 
great deal more and the machinery 
layout more complex than would be 
provided for a similar capacity in 
the U.S. In spite of the poor quality 
of the wheat, the actual yield is ex- 
ceptionally good, and the sales de- 
partment has no trouble in keeping 
the plant operating full time and dis- 
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posing of the output at favorable 
prices as compared to those of the 
competition. These gratifying results 
are credited to the fortunate circum- 
stance that the MIAG concern uses 
this mill as a test plant for its latest 
designs of machinery. Experience 
and ideas gathered by their engi- 
neers and representatives in world- 
wide service are here put to work 
on a commercial production scale. 

Before proceeding with the descrip- 
tion of the equipment and operation, 
it may be well to point out that, 
unlike millers of some European 
countries, those of Germany are not 
assured of a minimum flour price 
through governmental regulation. 
And because their industry is bur- 
dened by an over-capacity estimate 
at more than 50%, mills operating 
under unfavorable conditions of flour 
yield and production costs have dif- 
ficulty in keeping solvent, and fre- 
quently some are forced to discon- 
tinue business. 

The genial superintendent, Mr 
Hantelmann, cordially invited me to 
examine the work of the rolls or 
of any other part of the mill and 
also supplied the following data from 
the operating record: The mill mix 
contains about 30% of quality wheat, 
i. e., red winter and hard winter 
No, 2 and No, 3 and Manitoba No. 4 
and No. 5; the remainder of 70% 
consists of German and French soft 
wheats of low protein content and 
poor baking quality. Flour ash fig- 
ures (converted to 14% moisture 
basis) and extraction yield based on 
100% of uncleaned wheat were given 
as follows: 84% flour, .93% ash; 
or 81% flour, .70% ash; or 74% flour, 
A8% ash. 

Normally, two grades of flour are 
produced, as follows: 64.5 grade A, 


48% ash; 15.0% grade B, 1.37% ash. 

At first glance it appears odd that 
the 645% of grade A flour should 
have an ash per cent as high as that 
of the 74% flour. This is due to 
compliance with official specification 
for this grade which is designed as 
type 550, denoting 55% ash based 
on dry matter, which equals .48% ash 
at 14% moisture. Some higher ash 
flour streams have to be run into 
this grade A flour in order to meet 
this specification. 

Cleaning, Conditioning 

One of the serious problems of the 
European millers is how to produce 
a satisfactory flour from the poor 
quality of the wheats at their dis- 
posal, and for this reason a great 
deal of care is given to assure proper 
cleaning and conditioning of the 
grain. In the cleaning department of 
the Leysieffer mill there are five 
pneumatic lifts, each terminating in 
a pneumatic separator-cleaner. The 
latter is essentially a sheet metal 
cylinder, vertically arranged directly 
above the conveying pipe. Air and 
grain enter the cylinder at bottom 
center where the conveying air is 
drawn off while the grain, due to 
its momentum, is shot upward. Fall- 
ing back in the manner of a foun- 
tain, it is acted upon by the sift- 
ing air which lifts lighter particles 
into a settling chamber in the upper 
part of the cylinder. The speeds of 
the conveying air and of the sifting 
air are separately adjustable and the 
effect is discernible through large 
windows. 

It may deserve to be mentioned 
that one of the five lifts takes the 
washed wheat directly from the 
wheat washer. This and one addi- 
tional separator-cleaner which serves 
to deliver cleaned wheat to a stock 
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tank above the first break rolls are 
each provided with one rotary air- 
lock outlet for the wheat. The others 
have two such outlets, one for the 
cleaned wheat and one for the heavi- 
er of the impurities. Light chaff 
and dust drawn by a high pressure 
fan from all the separators are blown 
into a dust collector. 

The high efficiency of the air sepa- 
rations performed in the pneumatic 
separators has made a re-design of 
the conventional cleaning machines 
expedient. Milling separators, scour- 
ers and brush machines need no long- 
er to be built with an integral ex- 
haust fan; the milling separator, for 
instance, is simply a vibrating screen. 
There is also a Carter disc oats 
separator, an indent cylinder separa- 
tor with recleaner for the removal 
of cockle and weed seeds, a scourer 
used chiefly for rye, a combination 
type of wheat washer incorporating 
washing and stoning augers with au- 
tomatic stone ejector, float-off device 
and centrifugal drier. Then follows 
a conditioner of the radiator type 
with a special steaming auger for 
preheating the wheat for the purpose 
of gluten strengthening. From the 
conditioner the wheat is sent to the 
tempering bins, and from the latter 
it can be taken through two brush 
machines to the stock tank above 
the first break rolls. One of the 
brush machines was no longer used, 
the second brushing having been 
found to be superfluous because of 
the efficient work of the pneumatic 
cleaner-separators. 

Ahead of the first break stock 
tank the cleaned and conditioned 
wheat is weighed on an automatic 
scale and then passed through an 
“atomizing damper” which adds a 
controlled amount of moisture, ap- 
proximately 0.1 to 0.2%. This en- 
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ables the wheat to be sent to the 
rolls with a toughened hull and is 
supposed to reduce the ash content 
of the break flours and produce a 
flaky bran. 
Roller Mills 

In the mill proper there are 15 
double stands of rolls. Roll diameter 
is aproximately 10 in. (250 mm.) and 
lengths vary in accordance with 
loads. Fast roll speeds are 320 R.P.M. 
for breaks and 280 R.P.M. for re- 
duction rolls. There are eight self- 
balancing sifters with four sections 
of 12 sieves each. Two sections are 
provided for each of the first three 
breaks; all other mill streams have 
one section each. Four double puri- 
fiers accommodate eight purifier 
streams, three bran and shorts dust- 
ers and auxiliary machinery 
complete the list of mill equipment. 

The roller mills incorporate all 
the features of latest design such as 


some 


variable speed feeder drive, auto- 
matic control of grinding pressure 
in accordance with load variation, 


automatic engagement and _ disen- 
gagement of feeder and _ grinding 
rolls, with a calculated delayed ac- 
tion which prevents any possibility 
of metal to metal contact of grind- 
ing surfaces. This type of automatic 
control, called Servo regulator, was 
originally applied to roller mills by 
MIAG nearly 25 years ago and has 
formed the basis for similar later 


developments by other engineering 
firms. 
The roller floor with its green- 


enameled roll stands with glass cyl- 
inder inlets, fluorescent lighting, 
painted walls and ceiling and par- 
quet flooring presents a most pleas- 
ing appearance. On one end of this 
floor there is a glass-covered sample 
display of all the mill streams be- 
fore and after grinding and arranged 
with the appurtenant sifter separa- 
other samples exemplify the 
work of the wheat cleaning machin- 
ery and of the purifiers. This dis- 
play, arranged in an orderly fashion 
and appropriately marked, is said 
to save a great deal of time and 
effort on the trick miller’s part in 
explaining the operation of the mill 
to the numerous groups of people 
which visit this plant. 

Unlike the roller mills, the sift- 
ers failed to arouse any special in- 
terest on my part. They are of the 
conventional European type, with the 
stack of sieves held together by tie 
rods. The long, narrow sieve channels 
are provided with carrier scoops on 
one side for transporting the stock, 
which is bound to have a disturbing 
effect on the desirable stratification 
of the load. Sieve cleaning is by 
means of soft bristle brushes which 
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are moved along a track by the mo- 
tion of the sifter. 

The sieve arrangement is rigid 
which means that, unlike with Amer- 
ican-built' sifters, it cannot be 
changed when contemplated flow 
changes should require it. Further- 
more, because of its open stack con- 
struction this style of sifter does not 
lend itself to being built with the 
large number of sieves which we have 
in this country come to accept as 
desirable from the standpoint of econ- 
omy of floor space. Upon stating 
these objections I was told that a 
new type of sifter featuring metal 
boxes and short. sieves without 
brushes is in the stage of develop- 


ment, and this is calculated to over- 
come the admitted deficiencies. 

The four purifiers are double ma- 
chines, handling two streams side 
by side. Each half of a machine has 
two super-imposed sieves, each sieve 
being made up of four sectional 
frames to conform to the four suc- 
tion compartments. Each sectional 
sieve frame is equipped with a self- 
propelling sieve cleaning brush. The 
covers of the upper sieve are a few 
numbers coarser than those of the 
lower sieve; the latter is in effect 
a repurifier for the throughs of the 
upper sieve. With a number of spare 
frames on hand, the sieve arrange- 
ment can be changed when condi- 
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tions require, even with machine in 
operation. 

The purity of the middlings pass- 
ing from the purifiers to the reduc- 
tion rolls was a revelation, especial- 
ly when considered against the poor 
quality of wheat that was being 
milled. I was informed that a num- 
ber of German millers, upon having 
witnessed the superior work of this 
new type of purifier, had installed 
them in place of the single sieve 
machines and that in each case the 
better results justified the expendi- 
ture for the changeover. 

There are 31 pneumatic lifts in 
the milling system, three additional 
lifts convey the flour to the bulk 
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storage bins, and two more are used 
for taking the bran and shorts to the 
storage. All pneumatic lift pipes ter- 
minate in small cyclone separators of 
special design from which the sepa- 
rated stock is valved out through 
rotary air locks, to be spouted to 
sifters or other machines or bins. 
The conveying air is exhausted from 
the cyclones by high pressure radial 
fans and blown into a suction filter 
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cleaning the tubes of this type of 
filter. 

Because of the high efficiency of 
the cyclone separators the filter-out 
dust amounts to only a small frac- 
tion of 1% of the mill load and con- 
sists chiefly of fine starchy material. 
The diameters of the lift pipes are 
proportioned in accordance with the 
quantities of stock conveyed, and 
each pipe is provided with transpar- 





type 


dust collector. An axial fan ent section 
with integral electric motor is built 
directly into the large duct which 
exhausts the filtered air. The latter 
fan is required for creating the nega- 


tive-pressure which is necessary for steel 
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storage elevator and to the treat- 
ment of flour bags which are re- 
turned to the mill for refilling. The 
cleanliness and trouble free oper- 
ation of the whole plant have en- 
gendered a sense of pride in the 
personnel who make every possible 
effort to keep things that way. 

There are 10 storage bins capable 
of holding six days’ production of 
flour and several more bins for stor- 
age of bran and shorts. These are in 
a building which adjoins the mill 
and in which the packing department 
is also located. Packing equipment 
is obsolete, consisting of side pad- 
dling machines which fill the 100 kg. 
(220 lb.) heavy jute or seamless 
bags in which the flour is delivered 
to bakeries. The bags are tied shut 
by hand. There is no equipment for 
the packaging of small sizes. Nor 
is there any provision for any sort 
of bleaching or for the addition of 
any flour improvers. 

From a push button control board 
with signal lamps the machinery in 
the cleaning department or in the 
mill can be started or shut down in 
proper order. 

There is a laboratory with equip- 
ment similar to that of the labo- 
ratory in Vienna which has been de- 
scribed in one of the earlier para- 
graphs 

Summing Up 

Summing up my impressions gained 
from visiting this and other mills 
in Central Europe, it appears that 
they operate with the benefit of a 
more favorable profit margin than 
the mills in the U.S. They do not 
continue to use obsolete machinery 
merely because it is not worn out, 
when there are more efficient ma- 
chines, capable of doing superior 
work, available. European mills are 
flowed and operated with a view to 
extracting the greatest possible 
amount of flour compatible with es- 
tablished quality standards; high out- 
put capacity per unit of machine 
size is a secondary consideration. 

Some of their novel flow arrange- 
ments could be profitably adopted 
into the pattern of American milling 
practice where it would result in a 
worthwhile increase in the length 
of the flour extraction. 

The superior work of the new types 
of purifiers could be depended on 
to lower the ash content of the 
heavier flour streams at the head of 
the reduction system sufficiently to 
compensate for the necessarily high- 
er ash of the additional per cents 
of extraction to be gained at the tail 
of the mill. 

It is a generally prevalent opinion 
among operative millers that in most 
U.S. mills the ultimate in volume 
of output in relation to available 
machine sizes has been very closely 
approached. On the other hand there 
are opportunities to be exploited, if 
we care to set our sights for that 
goal, in the direction of recovering 
as flour more of the endosperm ma- 
terial of the wheat kernel which 
present methods fail to get. 
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